Natriuretic peptide system gene expression in human coronary arteries.
The natriuretic peptides (NPs) ANF, BNP, and CNP have potent anti-proliferative and anti-migratory effects on vascular smooth muscle cells (SMCs). These properties make NPs relevant to the study of human coronary atherosclerosis because vascular cell proliferation and migration are central to the pathophysiology of atherosclerosis. However, the existence and cytological distribution of NPs and their receptors in human coronary arteries remain undetermined. This has hampered the development of hypotheses regarding the possible role of NPs in human coronary disease. We determined the pattern of expression of NPs and their receptors (NPRs) in human coronary arteries with atherosclerotic lesions classified by standard histopathological criteria as fatty streak/early atherosclerotic lesions, intermediate plaques, or advanced lesions. The investigation was carried out using a combination of immunocytochemistry (ICC), in situ hybridization (ISH), and semi-quantitative polymerase chain reaction (PCR). Both by ICC and ISH, ANF was found in the intimal and medial layers of all lesions. BNP was highly expressed in advanced lesions where it was particularly evident by a strong ISH signal but weak ICC staining. CNP was demonstrable in all types of lesions, giving a strong signal by ISH and ICC. This peptide was particularly demonstrable in the endothelium, as well as in the SMCs of the intima, media, and vasa vasorum of the adventitia and in macrophages. By ISH, NPR-A was not detectable in any of the lesions but both NPR-B and NPR-C were found in the intimal and the inner medial layers. By RT-PCR, mRNA levels of all NPs tended to be increased in macroscopically diseased arteries, but only the values for BNP were significantly so. No significant changes in NPR mRNA levels were detected by PCR. In general, the signal intensity given by the NPs and their receptors by ICC or ISH appeared dependent on the type of lesion, being strongest in intermediate plaques and decreasing with increasing severity of the lesion. This study constitutes the first demonstration of NPs and NPR mRNAs in human coronary arteries and supports the existence of an autocrine/paracrine NP system that is actively modulated during the progression of atherosclerotic coronary disease. This suggests that the coronary NP system is involved in the pathobiology of intimal plaque formation in humans and may be involved in vascular remodeling.